Juxtaglomerular interstitial hypertonicity in Amphiuma: tubular origin-TGF signal.
One of the mechanisms mediating renal vascular autoregulation in mammals senses tubular flow rate-dependent changes in luminal NaCl concentrations and signals renal arterioles to change diameter. A similar mechanism operates in the salamander, Amphiuma means. To trace the signal, we measured chloride activity in juxtaglomerular interstitial spaces in Amphiuma during perfusion of the early distal tubule belonging to the same nephron. Interstitial Cl- activity exceeded systemic levels and increased when perfusion rate in the adjacent early distal tubule was increased, reaching values more than five times isotonic. Bumetanide, which inhibits NaCl transport by the early distal tubule, eliminated the hypertonicity. Regions of the interstitial space not a part of the juxtaglomerular apparatus (JGA) were not hypertonic. The Cl- concentration was 80% greater than isotonic in the JGA of nephrons studied under free-flow conditions. Single-nephron blood flow, measured by counting the flux of erythrocytes labeled with a fluorescent molecule, showed typical feedback inhibition with maximum sensitivity to the same rates of tubular perfusion that caused the maximum change in JGA interstitial hypertonicity. Juxtaglomerular interstitial hypertonicity could be an important part of the signal for renal autoregulation.